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ABSTRACT : 

PURPOSE: To improve the concentration measuring accuracy of measuring object siibstance 
by excluding the quantity of electricity based on the biochemical reaction between 
bio-substance and interfering substance, . from the quantity of electricity converted by 
a sensor element part , and obtaining concentration on the basis of the quantity of 
electricity reflecting only the concentration of the measuring object substance. 

CONSTlTrUTlON: A biosensor 1 receives the impression of measuring weak voltage through 
a connector 35 so as to output the current value outputted from sensor element parts 
5-11, to an electronic control device 40. Upon decision to execut measuring of a 
solution of unknown concentration to be measured, for instance, glucose concentration 
of urine, the sensor output (current value) of the respective sensor element parts 
5-11 is read, and each sensor output read from the interfering substance measuring 
sensor element part among the read sensor output is converted into the sensor output 
of the glucose measuring sensor element part 5. After conversion, the sensor output of 
the element. part 5 is corrected, and the concentration of glucose in the urine based 
on the sensor output after correction is computed. A control signal corresponding to 
the numeric value of the computed glucose concentration is then outputted to display 
ec[uipment 50 from the device 40. 
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AB The device (e.g. biosensor) comprises a sensing element measuring the 

analyte and its interference substances (e.g. ascorbic acid, uric acid, and 
bilirubin when detg. glucose with glucose oxidase), sensing element (s) 
measuring the interference substance (s) , and a means to subtract the 
interference signal from the total signal for calibrating the concn. of 
X" analyte. Thus, a glucose biosensor contg. layers of glucose oxidase, 

ascorbic acid oxidase, uricase, and bilirubin oxidase is used for glucose 
concn. detn. in urine. A diagram of the device is presented. 
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{mm 1 ] ^mmm^<^m^mmt±i^^ 
■fhiim^t^m:^^^mz-r^mm^:m^t lo 

le^S^trnW-fe y^^i}-i^<D'i^ y^i^ii^niEt 

^c^^*?. mmmmn'^y^^i}-^co'fiy^i^ 
m^m^m'm-ty^^izmf^mmiz 

b. 20 

mm^mm-^ y^^^co-t: y^^M^i^um. 

Li:i^y^\i^i)^mM.Lfz-^y^iii:))i,zm^\^X. boIB 
[0001] 

mmb^i^mnb<7)^mmmiizm-^ux. 
^^<Dm^^m^^m^m^mmizm-h , 

[0002] 30 

±f^mmbm^^mnbTm^^^&^^^(m 
'if^m^m^(,z^Lx. m<7)m^^mzni^^ 

tix^^6, mm. ^m:^m^izm^'t^^m<^^ 
co-^::^ym^it{zm-:f^m^mm^uz^. zcrtK 
}6X'^m.^^mm^ii^itmm (mm^mm) i,z 
X hmmm^x-n^fimmm^m^h ^4 rcn^ 

it^^m^^^'i.zM^^(rmm.^yt ^^tj^ys 

[0003] m^^^±mm^^mmm'^m.^b^ 
^tib^-rmw^mm^^mz 
mi^'t^:ibti^x^h. mm. ^mimz^fua^x 

xm:. im^h^mimi)mmti^, so 
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[ 0 0 0 4 ] :=r-tr y-9-i^ffit^Ta!l^l^M<:0eij^ 

>f:t-t>1^C0ffilC. CPU, ROM, RAMm^^m^ 
^tit^-( ^^Z3y}^:i.-i$ftt:m^h. ^LX. A-f 

mm^^mti^-^y^t-^Ai^ttim^ (-ty^tm 
^<^m^mmw^i^i^^^bi)-x^t, =^i3. m 

[0005] 

-Thm^. m^mm^^^^:^^y^^zmt^'t^i>z 
■t y^t:^m^mmf.z^m ^.ju y^i^zm^ 

S^yS^a^K Lfz^i-^zb i}m^j:hfiX v ^ S , 
[0006] 

[ ftmmm txob-thmm: ti)^ t h . 

m^m^x'^^j:i^:itiphh. r^m, dccoxo^m^ 
izxt. ^mmum^i. ±M^tt:Xoizmx'h^tlr^r 
hcox\ mm^i,z\t. m^m'^mm\-(^mmibm^^ 

\^zi,mr. m^mm^^m^iz^'t^ti 
ib{zm\'^i^fih^immb^mt^mii^m^L. 
nmmmm<^m^^^mm-t^mmmb^j:^. 
mm. V)va-x:^^i^y-^^m\^xm.^<ny}v^ 

-x^^m^'fh^^\.z\t. U^cr>rxa)V\iym^ 

bWy^3-X^4^46. Ci7)TXr7;Ub'y 
^th^=^cr^mmmi^^m:iLXLto . ^cofz 
46. ^L^€«ti. ^iV-^-xtmco^^mz^L 
fzi,cr,XU^j:<^^. imi,zi/;]^z}-xm&^m^'^ 

[0007] ^zx\ zi^xo^mmw^mtLti 

I?. i/)]^a~x^^iyy'-^iZj&-^n^j:\,^XoiZ'tht^ 
m^^^tlX\^h (#m^2-24 56 5 0. 

5 8-5 642) o bz^tf^. mwmmcommzm^^i^ 
ti^Nac 1 04 m<D7^mmii^coit^mm^^^ 

w tmm^^mi^izj^m\^ij<^xit. 
rxa)U}iymFmm^x'iin.com^^m/xuh:i 
bi)^(;^m^mmzncom^^^^'tx. rxzi)v\Ly 

Wm^mm^\zK%^^h ZUzX Ojfr^tt=5:vU a \z 

xii<tz}h\{z\t. ^(n%mmmwibt£^ . m\. 

[0008] *^^ti, \imwmmii'thfcj^\iztsi 
^n.. mm:mx'^wm<rmm^mw\^xmm^ 
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[0009] 

izm'^^^xm^m^^mW'^y^'mi)>i^co't y^ 

t><7y^y^^-n^. mm^mm^y^'f^\,zi5 

^^^ec: Lfzm^<n^y^^i)\izmm'h'^y^^ 
-hm-^WLh.m%m^mm^y^m^<n^y^ 20 

[00 10} 

-m'f^tim^M^y^^t^mt. ^n^tico 

ti. mmt>ztmLti^mm\ z(7)mm^xm^ 
x\ m^mmmfm^McommmimifZ^'r^ 

^yvm^mcommizimLti^mim. ^^m^ 
m^xifmmifZMLxmsit^^^m:i-t<^x\ m 
mmmm<^Mzim'th <r (^mt^^j$i<mffm^ 
^^mz^-t^, 

[0011] m^Mmm-ty^^izmir^mm 
iztm ttz^imnummnt i^^comat^B.^ 
m:i-t<7)x\ mmmm-^y^^ip^tfzn 40 

^^lzMrS<m^i-ty^\i!,:^)fj^^ttih. tz 

io. m^'^y^^ti^hco^y^i^:^^. 
nmsm-^ y^^(,zmhm^mi>zmn uz^im 

liizmn-i-^, mz. mmi^^mzx^. m&tm» 
M'^y-f^^cO'ty^ii^M'him-tyv-^^^^ 
uz-t y^tiiiiizm-^\^xm&tmmmmm\i^t^ 
<rfi«s, mmt^mM'^y'm'mmmLfzm 50 
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m.i}^^mmmnt (o^c^mt^m^izm-^K urns 
^m-Lxmrn^M-m-t^iitftz^jr^cox. m^ms 
n}mcoi^^mi't^^Ml^zMrs\,^xm^mmMm 
m^m>^ztti^x'^^. 

[0012] 

im^m] mz. ^%miz^-i}-:^mimco^mm&m: 

m^^^m<D^m^^mmM{Xh^ju :^^yv- 1 (^mm 

l^ilizm-:s\^xm^mmmm^^i^mm^mu 
2 0 (om^mm^^^-tyo ^ mxh h . z c^mmm 

^^Lx\>^m^(^^)va-7.^:m^h^^tiz^m^ 
tihi><nx'hh. 

[00 13] t-f. JU:^'^y^i\,z-?\^xwmth, 

3 5 \,zmm^fix^^fih tth\,z. 
mi{z^^Xo{z. ^mmo^wut'^y^x^ 

[00 14] aitC^-^idtC, /NM:t-tyiMti. r 
)V^-f^W^VX^LiZWiMO. lmm<0^^^3 
(2 0mmX3 0mm) ±t;. ^}Va-Xm^'^y^ 

[00 15] y;va-xm^'^y^^5ii. z<r> 
i^^mi3±.^zm^^ixfz^mm5 3.nx^^^ms b , 

(GOD) ^mntxw^it^titimsms dt. m 

mmiz^ rxz}}\^\zy^^m'^y^^7 . m 

SPl li. f^ffl@StX#^. 
[00 16]^LT. Txa}U\zyfm^'ty^^ 

ma. i^mmi a±\zTxa?u}iyM:^^i^r—^^ 
m^Lxmmt^ivfzmmi d^mx.. ^m^^^ 
y^^9i±. mm9aL±.(,zmmtimmxh^^ 
o:^-'^^mtxm^it^tvn:mm9 d^mt. t- 

'J;!^t'y^^-feyi?-S^i lit. i^mmi i a±ic 

1 id^mt^. 

[0017] m^'^y^^iziii^mmm^ 

[0018] ^cosji5SB 1 5 izmm^mm^mct^ 
mmmmcomm\^x\m^Lfz±m^m 
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[0019] mz. ^m^ut-tyv 1 <7ymm:mz^ 

m-th. m-h. ^mm5aL--iiatztn,zm<^^ 
^5 6-1 le^. mmm3±^^<D^±^-xh 

* 9 0 w t % t y f-;P% yPn-x 1 0 w t % t t 

b-1 lbSr/^|g5c-l lct^fLt^^<:S-5Si^ 
Sf-llf, 5g-l Ig^. i^y«K3±ffi^iOM 

rp^-xh£7)x^ti-yEpj@ijt. so^cx i^^toia^ 

ti. Ili£im*6 Owt%fc^N'7y ^ ^4 Ow t% 
t^UmLXni^tifz^^^-Xh^r^mLfc. 

ija^Miti. 1 0 umcom^^zm^^tix^'^^. 20 

[0020] ^<7)m. immi3^. M'M.^j:mmL m 

fflis. mmmx/im^zhrz'^xmm'^, 
[002i3<^;v^7:\ ^/nj-x^^^-^-- fe' (GO 

y : 94wt%i:GOD : 5wt%tm^^ft= (^r 

^j^-^) xh^y:t.n^y : iwt%t$:j^t-c^' 

Vt;:T. Sieglil 5®c0f^ffl@5a±ffi^^C0GOD|§ 
m^^^2 0juLmcr>m^X'm5L. ^iOl^^iat' 2 ^^£0 

[0 0 22] JJB5wt%£0GODtC#i.T. 5wt% 

^i^mnt±m:3y-yyty3in'tyt^mmbx m 
yj\.^co^i^mmmnmizmmh. -eur. #4 
immmm. n^-thmm ^l-i 1 a^s^Go 

d$rS^jkUv!. Cl^tT. ^ttK3_tt::4oco-by 

-m^m^-f^^zmtti^^-^ :t-fe >-9- 1 a^-t-s . 
[0023] d:iz. mm^moiz-o\,^xmm-^ . m 
2i,z^.'tXoiz. m.m^mu2oii. ^mttz^ut 
^y^ib. mm:^W3o t^rnt^. mm^mo 
ti. ^mthxo i>zmmmn^^^j:om'mmmm4 o 
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•y^^W-r^Sf^>'^*^^;^6 0i:, ^^-^ ^^-ty^lH^m 
mtl^:n:^^^ 35 tt:mth, 
[0 0 24] C:c7)m^$iJta|l^^a4 0ti:. CPU4 1\ R 
OM4 2, RAM4 3. ^-r'74 4 

g&tLrm^ix. ;itii^tz2^y^<x4 5^^Lxm 
mzmm^ tut Am:'3iK- b 4 6 j: o ^i^iss t iOAm^ 

^nd. Si^JiKI^S4 0cOAaJ:tl7K-h4 6tcti. ± 

la^^^ 5 0 tu^^^^ji^e 0 tzi:^^^ 35 ttim 
m^tix\^^. m^m^50ii. ^^^^^4o*>^> 
(ommm^izm-^^^^xmm^m^L. ^'^^^^^y^i 

(i. n^^'5'3 5^/i-LT«g^^l§m£EiOEPjD^^tt 

(7)x^ ^y^cD^y-^ym^^m^i^m^m^Aoizi^^ 
[0025] <^fc. ±uLtimmmt^^^mcr>m 
X. m3<r>yu~^-T-v\,zm-s%wmth. E3ic^ 
x>f 'y^>&^ff$ni^iffl^g2 ot^imi^'SA^ixr 

7*2 00, tlTs ^£0X-r-yT$rmtSh^i2-r^) . 

m^^x^ •v^my^fih^x'^mrh. 
[ 0 0 2 6 ] s 2 Qox'mmm<owM^m. mt\i 

( s 2 1 0 ) , w^^/jrz^y^^i]^o-P?. Txa?v 
izym^Mm^yv^^i , m^^-ty-v^^ 
9. ^'0}u\Lym^'ty^^^i imymmnm 
^■iiy^m^mti^i^mi^ji^ti^'ty^^tii. y/u 
:3-xm^m'^ y^^m 5 <rymm 5 d tctJtt § ^/u 
a-xit^ v-iS^-- If t ^^^m. h (r>^mt'^m$^\,zm 

<S<^y^^-n\.zm^'f^ (S2 20) . zcoXoiiZ^ 

timmm^^y^m=m<^^ y^^i}^^}V'n^x 
m^^y'm'm5<n^y^'A^^\,zm.^t<^\%. 

[0027] ir}vu-xmm^My'm'ms<r)mm 
5A^^<r>^)Va-xit^i^^'-'^\±. m.^{z^m:tt^ 

m'^y^^5ipi^co^y^}^iii,z\t. ^)ua~xt 

^mizM-^<i>cot. ^mmtmms diziiii 
h^}ia^x:^^i^r-^'t(^mt^^izm-^< t 
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mmMi^zm-t^±mim (rxafi^iiyMf.zm-tr 

t,Zh^^. X-?X. ^im'mMizm-h^)V'::2-X:^^ 10 

[0028] zcommi. ±ia#ss^©M^-fe y-tr 
tx^tmn^mmi't^zbizX'yxin^j:'^^!. tc 
oM4 2CiBii^nTi30, mm'^^^c-^TM^^ffi^n 20 

«?g;ct^. rX3;l.b'yBrjffl^-lry-9^i^7;Ei*i^ 

^o•fey^^tH^ (m^®) An a T'$>ittf, ::co-by-9-ai 

/::Ka ■ la Sr. ^}Vu-xm^'^y^=m5<^w^ 
d\izisnhrxwv\fymt^}\^^-x^^i^y 
-^tmmt^m^\,zm^<'^y^^:htLfz. nn 
(.z. wmmm^y^'m9t-^<D^y^)^-niu tc 

m^iZ-:>\.^X(r>m%m,¥.^^ ^^ttTtKu • lu 

^y^&i^tLfz. tti. t'g;^h'y^^-ty1^s^ 
gpi l*-f^^o-fey-9-ai^Hb tib'U;Pt*ynov^-Cc^ 
^^Kb ^^(t^tKb ■ lb ^ym-x^^ffl-b 
y-im^ 5 tOiiJ?!!^ 5 d (Ci>(t ^ b' «J /^b'y ^fi^n 

-x:^^i^y~'iftmmt^Kmizm-^<'ty^i\^:^ 

[0029] ^cO^m^^Ka . Ku . Kb ti. ^^=5: 

< t h^^mn^ i^i^'mm^M'ty^^ 

i)^(:><7)^y^\^iJ) i:^iemTWROM4 2tCfaii 

^fix\^^6. tti. iMi^n^imr^zm^^^m 40 
[0030] m^mmizm^tti^/un'-xumiz^ 

iffeMlci3ttS^;P3-xM^M-byi?^^5£0^*^^> 
^^^llffl>'NM;t-byir^?i^L. ^-r. irai^^?8c^ 
^z^mm<7)^)\.a-x t=5^v^Jt^c;o-by1^ti^ 

xa;Ut'ymi:^^l>zmRtXU^. ±iEKi^v\M;r 

-by1^^7)'fey1^ai:^3^«^^^^-rs. ^LT. rx3 

/I'h'yfmim. mhrxajv}zym^mt'ty^ii^:^ 

cmimAiG {^y-^i^ijmmiGoi)-(^comm t 50 
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<7)m%^Sib?>. zcO'ty^l^:h<D^imu. rxziju 

\iymt^}i^^-xt^iyr-^t<7>^mit^mjizM 

ti. MlltcJ:0rx3;l^b'y^:t^i^^^— b'^fflv^;^ 
>'N'>f:t-byW-by-9-ai:^iA t^^T'^S, i-oT. 
rxn;Pb'yKtcov^riomm^^Ka 3i)^±fB-byi?-m 
:tico^^l:fiAiG t-by-9-Hi:biA ioitcoM (aig / 

I A) ttX^t*). ^^/cf^^StKa 5rrX3;^b' 

ygTii^ ('bytttj;biA ) tnf^mxROM42iz 
^^^■^h.mm\.zLX. ^, b'y;^b'ytcov^TiO 

ME^Ku . Kb ^^ibxnm^-^t, 

[ 0 0 3 1 ] _tiSII^$:M=Sr^i^l^cOir^U3 
. Ku , Kb ^i/fua^xmm (-by^^-aj:^) t^i* 

mWMm^ (-by^ftU^b) i:tC^^#*tTROM4 2tC 

^isti^j: 0 s 2 2 oco-^y^^^trntK'^ tcox\ m 
[ 0 0 3 2 ] s 2 2ox'^immmm^'ty^^ 

io-b y^ti^m -x^^-b y^=F^ 3<n^y 
^^^^zWM-'LfzMt. ^Q.\0\iZXmMk/^ti^}V^ 
-xiffl|^-byi^^5i7)-byi^ai:bc7)ffiiEi:. MjE 
^-b y^lii:^*::^':? V ^^c^4^co^/l^3 -xjagtogiai 

t ^ii^f^^ < s 2 3 0 ) , 0 . 
-XJffi|^-by1^^^5^o-by1^aJ:^]**^>. i^yun- 
xfiD^-b y^m^ 5 OlES'M 5 d tcfcft S - 
x^^i/r— b'i: rx 3;l.b'yK^SfiWM tc^^l^ 

mm^z-m^<mm-'<^y^^^ (Ka ■ la . k 

u • lu . Kb- lb ) ^^^LT±ia?iiE$:tT=^d. 

^!}*Kt^R*Bo;^t3S':?< ^;U3-xgg^-byimi^ 
SP5^0-by1^ai:b*s#^>h.^. ^tT. mi^Mz'^y^ 
ffi^j (MiE^-by^^ai:^j) t04t:i^-r7';l/a-x^ 
flJ|Kgcali:**ii>. ^}V^-xWM<r>^)Vry-x^^ 
W^-th. ^Jd. CltO^giMMKgcam, -by-^^-tii^fJi:^ 

LX. fihROMA2\,zW^^iXX\^h. 

[0033] ^<m. icai Lfz<r)v^~xm^<mmz 
\.z)^^Lx^}va-xmmmkm^L (S24 0) . 

i^}V-^ymMk-'m:-rirt . 
[0034] CIO i 3 'Sr^^^ii;t ^^!|^««l^oig^^ 

I3fctt-&^;wn-x, rxi?;uf yg?. ^aiXb'y/P 
b'ycoi^iijgti. ifeli7>M'9T'3^'?MS(;:^feioT^ 

ti, >eix^ii^^/^:3-xig^-by-tm^5, rxzi 
;ub'y^^-byi^^i^7, w^'m^^y^^ 
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[ 0 0 3 5 ] ^ 1 \,zi5\'ftm^^)va-xmm±. & 

^y^m'=fU7<D'ty'ti^:hi& (ioxio-6a). 
mm&^'^y^m^sco^y^i^^iu nsxi 
0-6A) , h'VfUh'ym^'ty^^mi KT^-^y-*)- 

ai:ftlb (8X1 0-6A) a4'c7)m®^|gtKa 

(0. 2).Ku (o.oi),Kb{o. 5) ^mn 
i^tizx*). ^fuzj-xm^'i^yv^m^scom^ 
m5d{zm^^fi^^-x^^i^^—t't^mmmt 
<DM^it^miii,zm-^<'ty^n!,:hi>z^m-^ (S22 

0) . :itiizx^.tm'^y^ii^:^tLx. 2x10-5 

A (Ka • la ) , 0. 1 5X10-^ A ( Ku • I u 
) , 4X1 O-^A (Kb - lb ) t^n^tlh. 

[0036] ^<r)^k. ^JV-^-xm^-ty^^^s 

1) ^h^i^^fz'^y'^l^^ I g (19X1 0-6 A ) A^^> 

^ I g iOliiE5r^f=5:3 1 1 tc. ffiJEMiO-fey^fai:'] I 
gh ( 1 2. 85X 1 0-6A=l 9X 1 0-6A-2X 1 
O-^A-O. 1 5x 1 0-eA-4x 1 O-^A) t^4t:: 
^-r7';!/n-x^fi^Kgcait;i)-^>. 

J^16. 06mg/d l*mai$iX'& (S2 30) . 

[0 0 3 73 ^iltCj^UT. ^ji^a-xm^-^y^ 
'=m5i}-^mi^^A.fz-ty^\^^lg (19X10 
-SA) ^^<7)t^mi^X^fUa-xm^i:^\^tt::m^ 
tti, S4t;^-rJ:o(C:/;P3-Xii^*^2 3. 2 5m 
g/d 1 i:=&-^Tt^d, 

[00 38] o^O. :i^ltt^i^mhi)^j:Xoiz^ * 

■t^. ^ t i}<x'^ . yf)^:n^xm^<7)m^mm[^±^^t 
^cti}<x'^h. ncofzib. ^f\^zi-xmm<7)m^^zn 
Lxti^mmt^j:^rxu)i.)zym> ^m. t-y^p-b-y 
^:ii^mmzm-rhi^^<o^/i'a-'xmm^m^^^ 
^tca. ^m^m<nmm^^m:2 0izX':>X}miz^ 
?u^-xm^m^x^h. 
[0039] tti. :mmm<7)mmm^im20Tii. 

^'ty^^(zi6n:hmmiz!mLf:i^mmt t 

nitKox. ^mmpmmm(0'j^-^j:\'^mxhr>x 
X ^jEm^z^ji^a^x^^m^x'^ h . 
[0 04 0] i^tz. ^b%mm.\.znLx^m^nh 
^j:h^mti:i^^Lx\^hx^^mm:m:th^^z 
m^^fitmm^mmz^^^xwmth. =5r±j. z<7) 
^jm^<ommmmt. ^^h^uit^y^ 
±M.Lt:mm(7ymM^^U2o\iz-^\^xm^j:h<n 
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x\ mm^w<mmz-:>\^x\im^^h. 
[0041] sstc^^j: a \z. ^\mmm<r>m.m^ 

tmkt,z^ ^im<7>wm.^uit'^y^xh^^ <x 

miXhh(r)X. >'N'>f:t-fey-t7Oi;:ov^TcoiJi03ti^ 

fz->x\t. n-<mmj/^^mz-:>\vc\t^<mm 
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